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Basic Electrophysiology 

Contraction ot heart muscie is preceded by electrical changes called depoiarisaton. The muscie remams cepole 
nsed tor as jong as the heart muscie is contracting. Repoiansation occurs when the heart muscie is retaxed. The 
voltage vanation between contraction and relaxation (ie depolarisation and repolansation), is called an achon 
potennal. These changes can be measured and recorded by attaching electrodes to the skin and connectng 
them to an electrocardiograph. The resuttng output is an etectrocardiogram (ECG). 

An electrode can therefore be compared to an eye through which the electrical activity of the heart can be seen. 
By piacing the electrodes in different places on the chest or on the extremities, the heart can be seen from dit- 


terent angies. 


Dunng the cardiac cycle. %% ã ↄ U UU 
These waves represent different events dunng the heart cycie. Even though me heart has four chamders. ft can 
be considered, from an electical pomt of view, as consisting of oniy two chambers, since the two atria contract 
simuttaneously and the two ventncies comract sumnuitaneously. 

The normal senes of defiecnons that make up a heart cycle are: a P wave, a QRS complex and a T wave 


(see figure 1). 


Figure 1: 
e The SA node oepoianses - no cefiecnon 
S The stna depoianse · P wave 
Thè AV node and the bundie of las 
$ The free waiis of the ventncies depoianse 
— ` - ORS complex 


The ventncies are totally cepoiansed - 
Be. no defiecton (ST segment) : 
X The ventncies repolanse · T wave 
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The first defiecton, the P wave, represents the spread of elecmcal depoiansanon 
through the atna. Since the muscle mass in the atria is relatvety small, the electrical 
changes accompanying the comtraction are also small. Normally atrial depoiansation 
originates from the SA node - the pacemaker of the heart. The f wave normally lasts 
less than 0.11s and has a maximum amplitude of 3mm corresponding to 0.3 m. 


The PR Interval 


The PR interval is measured trom the begmning of the P wave to the beginning of the 
ORS complex. It represents the time taken for the electrical imouise to reach the 
ventncies from the atria. The PR time normally varies from 0.12 s to 0.21 s. 


The QRS Complex l 

The QRS compiex represents the spread of electrical depolarisation through the 
ventricular muscie. The Q wave is the first negative (downward) deflection. The R wave 
is the first posipve (upward) defiecton in the compiex. The S wave is a negative 
defiecton in the complex that follows an R wave. The width of the QRS compiex is 
normally iess than 0.12 s$. 
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The T Wave 
The T wave represents repoisrisation of the ventricles. 


The ST Segment , 

* The ST segment is measured from the end of the S wave to the beginnmg of the i 
as T wave. It represents the penod between the end of ventncular Gepolansabon (the end 
of the ORS compiex) and the start of ventricular repolansation (the begining of the 
T wave). K is a penod of isoelectric pomt during which there is no efectncal activity. 


The QT Interval 


The QT intervai is measured from the beginning of the QRS compiex to the end of the 
T wave. It represents the total nme taken for depolansation and repolarisaton of the 
vemtricies. Í 


Pl 


The Conducting System 
There is a system of highty specialised tissue in the heart which is able to conduct uses faster than the 
surrounding muscle tissue. Parts of the conducting system can discharge spontaneously and set up a wave of 
depoiansation through the rest of the conducting system. The sinoatrial (SA) node, which is located at the 
juncton of the supenor vena cava and night atrium, has the highest spontaneous discharge rate of 50-80/min at 
rest, and 1s therefore the normal cardiac pacemaker. The impulse spreads from the SA node through the muscie 
mass of the atna to the atrioventricular (AV) node located low on the side of the imteratrial septum. Here the 
impulse is delayed before going on through me bundie of His which is normally the only pathway between the 
atna and the ventricles. This runs down the ventricular septum and quickly divides into the right and left bundie 

` -branches. The left then divides into anterior and posterior fascicles. At the lower part of the ventricular septum 

the conauctng branches spread out in a compiex network, the Purkinje fibres. Figure 2). 


Measurement of the Heart Beat 

Standard ECG paper ts a grid of imm and 5mm squares. At a paper speed of 25mm/s, the 5mm square | 
corresponds to 0.20 s. and the 1mm square to 0.04 s. Therefore, 5 large squares correspond to one seconc 
and 300 to one mmute. The explanation for this catcuiation is as follows: since every large square represents 


0.20s, the heart beats once every 0.20 second or 5 times per second. Five beats/second x 60 seconds/munutr 
= 300 beats per mmute. in practce, it is much faster to calculate heart rate by using an ECG ruler or the 


follomng diagram: 


Figure 3: 
Hmmm 
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ECG Monitoring 


Arrhythmias may be sporadic and variable and so tong term ECG monitoring is effectve in ther diagnosis anc 
management. Long term ECG monitoring usually involves placing 3 electrodes on the antenor Chest wall. The 
negative (yellow) and positive (red) electrodes detect the signal from the heart, while the third (biack) electroae 15 
neutral. The position of the neutral electrode has no infiuence on me configuration of me ECG signal, but serves 
to reduce the amount of electrical nose. The position of the other two electrodes has significant infiuence on the 
appearance of the signal. T 

Where possible, piace the electrodes over bone to reduce the electrical noise from skeleta! muscie activity. The 
sternum, clavicies and the lateral costa! areas are therefore suitable places. Moreover. one should try to piace 
the electrodes so that the atrial activity (the P waves) and the ventricular activity (the QRS complexes) are shown 


clearty. 


Positioning of the Electrodes 
Careful electrode placement is important, and the following ndes should be followed closely. 


* 


Clean the skin with alcohol or usual skin prep, if necessary. 
tt the patient is very hairy, shave the areas where the electrodes are to be placed. 


f necessary, rasp the skin where the gel area of the electrode is to be placed (the dead skin cells are 
thereby removed, and at the same time the skin becomes warm due to increased blood fiow, resuiting in a 


better contact). . ne 
The Blue Sensor electrodes should be placed as per the ECG cards: 

a. Remove the backing cap/paper. 

d. Apply the Blue Sensor electrode. 

c. Run your finger along the edge of the Blue Sensor electrode without touching its centre. This wil 


prevent the gel from squeezing out and damaging the adhesive area. Piace the Blue Sensor electrode 
so mat rts connection pomt ts in line with the directon of the cable. 


Connect the cabies. 


‘When you have removed the electrodes, wipe off any remaining gel. 
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Common Tracing Problems 

Large Amplitude Defiections. The ampitude of the signal in patients with ventncular hypertrophy may be 
haived by adjusting the test signal to give defiecton of 5mm (1 mv). l 

Poor electrode technique. This appears as irregular fluctuations in the recording. Obtam better contact with 
the skin, change the electrodes or, if using dry (non-getied) electrodes. apply more éiectrode paste. 


Defective cables. Sharp fucturtons or an isoelectric waveform may be seen. N disturbances can be produced 
by gently pulling the cabie, change the cabie. P 


Muscular activity. This appears as fast iregular fluctuations with an amplitude exceeding that of the ECG. This 
can be remedied by making the patent more comfortable, and by asking him to relax. 

ee ere paren eee ee connect a fitter to imit electncal 
imerterence. 


Alternating Current interference. This appears as fluctuations with a constant amplitude and frequency 
(50Hz) supenmposed on the wave form. This can be remedied by: 

Ensuring the best possible electrode contact. 

Switching off radios and lamps. 


Moving the panent away from plugs and cables in the wail. 
Piacing the ECG electrodes parallel to the patent's verncal axis. 
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Sinus Bradycardia 


Sinus oradycardia occurs when the SA node fires at a freuuency below 50/min. The atrial depoiansation tooks 
like sinus rhythm with normal P waves, and the PP interval is usually regular. Every P wave is followed by a 


normal looking QRS complex of normal duranon. 


Diagnosis 
Frequency stower than 50/min (RR interval > 30 mm) 
Normai P waves 
| Norral PR interval 
Normal QRS compiexes 


14 


gaucoma 


Treatment 
if the bradycardia is symptomatic, i.v. atropine may be given. - 
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Sinus Tachycardia 


Sinus tachycardia occurs when the SA node depolarises at a rate faster than 100/mmn. Arial depotansanon 
occurs as in sinus rhythm with normal P waves, and the P interval is usually regular. The rate is 100-160/min. 
Every P wave Is followed by a normal looking QRS compiex of normai duration. 


Diagnosis 
Frequency taster than 100/min (RR interval < 15 mm) 
Regular rythm 
. Normali QRS complexes 
Normal P waves 
Normal PR interval 
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Effects 


Sinus tachycardia is usually a physiological response to a need for increased i 

i ; i f cardiac output. as m heart fai 

rca me, Soot —— — PANGEA os 
may due to fever, hypoxia, anaemia, hyperthyroidism, pulmonary embolus, or drug toxi 

8 eee Enty due to 


Treatment 
Treat the D ` . — l 
pa underlying cause. I this is not apparent or treatable, a beta blocking agent or verapamil should be 
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Extrasystoles 

Extrasystoles (premature beats) are inggered by premature depolarisaton of an ectopic focus outside the sinus node. 
There is usually a fixed distance between the normal beat and the extrasystole. This ts called the constant couping 
interval. n some cases the extrasystoles occur rregutart/ among the normal beats. in other cases a reguiar 
appearance is seen - every second, third or fourth beat can, for instance, be an extrasystole which is caled 
bigeminy, trigeminy and quadrigeminy respectvely. i 

Depending on their ongm, it is possibie to differenuate between ventncular and supraventricular extrasystoles. 


Supraventricular Extrasystoles : 
A suoraventncular extrasystole ongmates in the at or around the AV node and is called an atnal or nodal extra 


systole respectively. The P wave appears prematurely and differs in form from the normai sinus P wave. The PR 
_ imerval is usually shorter. tf the extrasystole ongmates from a nodal focus, the P wave will usually be inverted 
and may be seen betore or after the QRS complex, or may even be completely hidden by it. impulse conducnon 
from the AV node through to the ventncies occurs along the normal pathway, thus producing a normal QRS 
comptex. in tus case. the postextrasystolic pause is said to be not fully compensatory. 


Ventricular Extrasystoles 


Ventricular extrasystoles are due to an electric impulse from an area in ether me rem or the left vernncie 
occurnng before the impuise from the SA node has passed the AV node. The mpuise conducnon througn me 
ventricies becomes abnormal, and the QRS complexes become widened and abnormal. The extrasystoles are 
followed by a pause (the postextrasystolic pause) but the mterval between the preceding and following beats is 
still twice as long as the normal interval in the basic smus rhythm. It is said that the postextrasystolic pause is 
fully compensatory. Extrasystoies from the same focus have the same ECG configuraton, but if they are derwvec 
from more than one focus they have different shapes and are called multifocal ventricular extrasystoles. 


Diagnosis 


Premature QRS complex 
A wide. tall and abnormal QRS complex (>0.12 s), often with inverted T waves 
Fully compensatory postextrasystolic pause 


` 
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Effects 


Durng ventncular repolansation the heart is electrically unstable for a period corresponding to the first 2/3 of 
the T wave, aiso called the vulnerable penod. A ventncular extrasystole ing dunng this penod (the R-on-T 
phenomenon’) might lead to ventricular fibritaton in patients with acute myocardial infarction, 


* 


Treatment 


in patents with no other heart disease no treatment is indicated. i 
in functional- bradycardia with reguiar R on T ectopics in connecton with myocardial intarcton an i.v. bolus 
injection of lignocame followed by contnual infusion is given. It there is a need for long bme treatment the drug 


of choice is a beta blocking agent. 
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Multifocal Supraventricular Tachycardia 


in muttifocal supraventricular tachycardia, the pacemakers of the heart may vary between the SA node, AV node 
and vanous ectopic foci in the atria. Therefore me P waves have a vanable shape and the PR intervals may aiso 
change. in comtrast to atrial fibritation, cisbnct P waves are seen and there is an isoelectric penod between them. 
1 ee eee ee ome ae 
usually normal, but widened complexes may be seen it the amal rate is high. 


Diagnosis : . a 


P waves of varying shape and direchon from beat to beat 
P wave frequency of 120 - 150/min 

Varying PR interval 

Irregular rhythm 

Normal QRS complexes (widened in bundle branch block) 
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Effects 


Treatment 


Treat the underlying heart disease. in some cases careful digitalisation may be warranted. These very ill patents 
are often sensitve to overdigrtalisanon. 


i 


Atrial Fibrillation 


Atnal fibrilaton occurs as a resutt ot multiple atrial foci firing almost simuttaneously. It is charactensed by 
irregular depolarisation in the atria at a rate of 350-600/mun appearing as an regular wavy base ne with 
absent P waves. The number of impulses that can pass through the AV node and further down to the ventricies 
IS immed smce the cells m the AV node are msensitive (refractory) to new stmuiation for a short period after 
depolansaton. Up to 200 tmpuises/mun are able to pass through the AV node at irregular intervals producing an 
irreguiar ventnicular rhythm. After smus tachycardia, this is the most frequently occurmng tachycardia. 


Diagnosis 


Fibrillatory Ime with absent P waves 

QRS compiexes in an irregular rnythm 

Normali QRS complexes (widened in bundie branch block) 
ORS frequency up to 200/mm 
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Effects 


Because of the completely rreguar atrial rate, the function of the atria is disorganised and chaouc with no 
eftectve systouc contraction. This predisposes to thrombus formabon in the ana and consequent emboli. ff tne 
ventricular rate is rapid, diastolic filing is reduced and the patent experiences dyspnoea, peripheral and 
pulmonary oedema. . ; roan 

The aepology of atrial fibriltation is closely associated with myocardial damage and increased atnal pressure. This 
Is especially Common in iscnaeme heart disease, rheumabc mirai vaive disease, hypertension, acute 
myocardial intarcton and thyrotoxicosis. : 


Treatment . 

The drug of first choice in acute atrial fibrillation is digoxin which may restore sinus rhythm or slow the vemncuiar 
rate. H necessary, verapamil or a beta blocking agent may be used, or.synchronised DC cardioversion 
attempted. 8 

in recurrent acute atrial fibritiabon, long term treatment with digorm is indicated, since tt slows the ventncutar 
rate dunng attacks. intractable cases may require the addition of verapamil, beta blocking agents, quimicine, 
disopyramide or amiodarone. 

in chronic atal fiprilaton, long term treatment with digitalis may be supplemented with verapamil or beta 
blocking agents. Longterm ardcoaguadon is indicated because ot the nsk of emboli. 


Atrial Flutter 

Atnal flutter occurs when an abnormal focus in the atis discharges reguiarty at a rate of 250-250/min. P waves 
may be obscured by flutter waves. The AV node has a refractory penod which prevents it conducting impulses at 
more than about 230/min and so there is usually a degree of atnoventncular block, commonty 2:1 or 3:1. This 
results in a ventnicular rate of a half or a thro of the atnal rate. i s 
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Diagnosis 


Flutter waves 

QRS compiexes in reguiar or irregular rhythm 

Normal QRS compiexes (widened by bundle branch block) 
The QRS rate depends on the degree of the AV biock 
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Effects 
in contrast to atrial fibrillation, atrial depolarisation in flutter is reguiar. Atrial flutter is associated with varying 
degrees ot heart failure depenchng on the ventncular response. The most Common symptoms are paiprations 


and dyspnoea mduced by even sight physical exercise. 
The aebology is the same as for “Atrial Fibritiaton’, but it is less common. Recurrent or prolonged amal flutter 


may herald chronic atrial flutter. g 


Treatment 

jn acute atrial flutter with a rapid ventricular rate i.v. digoxin or i.v. verapamil is given. It the patient is very ili with 
acute myocardial intarcton, serious heart failure or shock, synchromsed DC cardioversion should be attempted 
immediately. ; 

in recurrent acute or chronic atrial flutter, long term treatment with digoxm supplemented if necessary with 
verapamil, beta blocking agents, auinidme, disopyrarnide or armodarone may be med. 


AV Junctional Tachycardia 


AV junctonal tachycardia tmplies 3 or more beats in a row ongmatng from the AV node or the area around tt. 
The nodal structures depoianse because of an increased imtability with a frequency high enough to take over the 


electrical control of the heart. 
Atrial depolansaton occurs retrogradety, so that me P wave will be inverted (retrograde). The inverted Py wave 


frequently coincides and is obscured by the QRS complex or may occur directly after it. - 


Diagnosis 
Retrograde P waves before or after the ORS compiexes, or no visible P waves 
Normal QRS complexes (widened by bundle branch biock) 
P wave frequency 140 - 220/min 
Regular mythm k 
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Effects 


— is frequently caused by digoxin toxicity. It is aiso seen m acute myocardial Marcnon. 
pulmonary emboli and severe mfections eg. pneumonia and pen mcc. Paroxysmal AV junctonal 
tachycardia may be seen in ischaemic heart disease, cardiomyopathy or norma! hearts. 

The prognosis depends on the undertying disease. i 


Treatment 


The treatment of acute episodes is usually aimed at treatment of the underiyng disease (consider digoxin 


_ toxicity). 
H this is not possible, vagal manoeuvres (Valsalva or carotd sinus massage), an i.v. inecton of verapamil, 


or a beta biocking agent should be med. 


Ventricular Tachycardia 


Three or more ventricular extrasystoles in a row are classified as ventncular tachycardia. the duration of whicn 
May vary from non sustained (a few beats) to sustamed (up to many hours). ft is often preceded by vemnicuiar 
extrasystoles and evolves from an ectopic vemtricuiar focus in the left or ngrit ventricle that depolanses with a 
frequency of 100-250/min (most frequent 150-200/min). 
The ventricular complexes are widened and abnormal in appearance because of the abnormal impulse spreading 
through the ventncutar myocardium. The P waves are difficutt to identify. f 


Diagnosis 


Widened QRS compiexes {>0.12 s) of abnormal shape 
inverted T waves 

QRS frequency > 100/min 

P waves are usually not visible 
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Effects . 
Vermncular tachycardia is a very senous arrhythirsa that usually occurs in patents with organic heart disease. tt 
can quickly lead to acute heart failure with shock and pulmonary oedema. it may be caused by ischaemic heart 
disease and occurs most frequent in the first 2-3 days atter myocardial intarcbon. Other preciptanng factors 
are cardiomyopathy or overdosage with drugs such as digoxin, quinidine and tricyciic anidepressants. 
Vertncuiar tachycardia should always be considered as a serious armhythrmaa that can convert to ventricular 
fibriiabon and cardiac arrest. 


Treatment a i 


; orci cis a e eae ioe nese of pecan 
followed by a Continuous infusion. If the patent shows signs of haemodynamuc Compromuse but is conscious, 
synchronised DC cardioversion should be performed urgently. In unconscious patients immediate DC defidrilauon 
is me treatment of choice. Preventon ot recurrent tachycardial attacks is best managed by specialists. | 


Ventricular Fibrillation 

Ventncular fibrillation implies that different parts of the ventricular myocardium depolarise in a chaotc manner, 
independently of each other, and at a fast and irreguiar rate. Coordinated ventricular activity and muscutar 
comracuon cease. Compietely irregular, chaotic and abnormal deflections of varying height and width are seen 

on the ECG. There is an trreguiar base tine without any real QRS complexes. in association with acute myocardial 
arc uon. ventricular fibritaton is often provoked by a ventncuiar extrasystole that occurs during the first 2/3 of 
the T wave (the R-on-T phenomenon). in chronic ischaemic heart disease ventricuiar fibrilaton may be preceded 

by an episode of ventnicular tachycardia that may suddenly degenerate into ventricular fibrilaton without 

warming. 


Diagnosis 


irregular rough base line 
No tired ORS complexes 
Frequency of 250-600/min 
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Effects 


in verttncuiar fibrillation the heart ceases to pump atter appraumately 10 seconds, and chrucal cardiac arrest witr: 


unconsciousness occurs. If untreated, death will follow after a few mus. 
The cause of ventricular fibrillation is mainly coronary artery disease and it most frequently occurs m the first few 
hours after myocardial infarction. Ventricular fibrillation can be caused by electrical accidents. senous electrolyte 


disturbances, crownmg, chokmg, hypothermia, and drug toxicity (digoxm, tncycic anbdepressants, quinidine and 
others). 


Treatment 


- Immediate DC shock at 200 joules. H this cannot be done immediately, cardiac massage and artificial ventiaton 
should be commenced. An i.v. injection of ignocasne is given before the next shock if there is an unsanstactory 
response to the first attempt at defibrilianon. A eer o cee 


may de given. 


Second Degree AV Block 


This occurs when there is intermittent failure or absence of atrioventricular conduction, which is characten 
some P waves with no following QRS compiex. One must be ants abr bic 


sed by 


“ 
A 


aa 


„I- II- 4.11“ -K. 
1 


` This is charactensed by a progressive increase in the conduction time over several beats until an impulse is 


totally blocked, and the corresponding QRS compiex does not appear. The phenomenon repeats itself with a 
- gradual protongaton ot the PR interval over 3 to 6 beats until a P wave occurs without a following QRS complex. 
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Diagnosis 


Norma! P wave and ORS complex 
Gradual increase in the PR interval until a P wave is not followed by a QRS complex 


Effects 
The block is usually localised to the AV node. It is usually periodic and of shorter duranon than Mobitz type Il ` 


block, commonty being seen m digoxin overdose and imenor wal infarction. It does not usually cause 
naemocynarme compromise. 
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This is characterised by an occasional cropped QRS complex without the preceding lengthening of me PR 
interval. The cropped beats may occur irregularly, or every second, third or fourth beat - which is called 2:1, 
3:1, and 4:1 AV block respectvely. . 


Diagnosis 


| Normal P waves and QRS compiexes 
Constant PR interval 
| Some P waves are not followed by a QRS complex 
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Effects 


The block in conducton occurs beneath the AV node (in the bundle af His or bilaterally in the bundle branches). 
Haemooynamac unset is common with signs of crcuistory disturbance or a teeing of remoteness. I the Diock 
occus acutely it is often a sign of acute myocardial infarction (anteroseptal or inferior meet white Chronic block 
Echten que to degeneranve changes in the conduction system. Mobitz type li AV block is often caused by 
irreversible damage, and a conversion to total AV block is common. - f 


Treatment 
in acute cases i.v. atropine or isoprenaline shouid be gwen. Otherwise, 


subsequent permanent pacing is reourred. 
in many cases a permanemt pacemaker is required. TE 


temporary transvenous pacing and 
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Third Degree AV Block 


This is charactensed by a complete or permanent cessation of the atrioventricular conduchon so that all the 
supraventncular impulses are blocked in the conductng system. in most cases the pacemaker functon is taken 
over by a focus below the block, and the heart beat can then be sustained by moputses.from the area around me 
AV node (the nodal area), below the block or from the ventricies. A nodal escape rhythm often gives a ventncular 
rate ot 40-60/mm and a ventricular escape rhythm a rate of 30-40/min. If an escape rhythm does not develop, 
tt is called ventnicular standstill which is fatal if untreated. : 


Diagnosis 


Normal P waves with regular rhythm 

ORS compiexes with an almost regular rhythm but unrelated to P waves 
Slow QRS frequency (<60/min) 

Widened QRS complexes 


Effects 


tt the cause is acute interior myocardial infarction, drug toxicity or acute peri/-myocardits, total AV biock 1s 
normally a passing phenomenon. On ihe te Hand eee eerie W IRG a preverse damage, 
Congenrtal AV block and the block seen in elderly patients are aiso irreversible. 

Complete AV block may be completely asymptomatic but is often associated with synconal attacks. Heart failure 
develops less commonly. Prolonged ventncuiar arrest causes sudden death. 


Treatment F 


un acute cases i.v. atropine or an isoprenaline infusion should be given. Subseauerntiy a temporary transvenous 
pacemaker shouid be mserted. If the block persists, a permanent pacemaker shouid then be implanted. 
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Sino-Atrial (SA) Block 


Sino-Atrial (SA) block implies reduced or biocked conaucnon of the normal impuise spreading from me SA noae 
to the surrounding atrial muscle. Like AV biock it can be divided sto three Categones. Of these only second 
degree SA block can be diagnosed on an ordinary ECG. First degree SA biock doesn't influence the ECG 
because the depolansaton of the SA node is not visible. in third degree biock there are no P waves or ORS 
complexes because conducton is totally blocked. in this case the ECG cannot be differentated from the ECG 


of the sinus arrest. 


— 2 
Second Degree SA Block 


AA 
This is charactensed by the fact that some impuises from the SA node do not activate the atria, and OY 


so there is nether atrial nor ventricular actvity; seen as a sudden loss of P waves and the corresponding 
QRS compiexes. SA block usually occurs irregularly and unpredictably. 
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Diagnosis 
P wave and QRS complex do not appear in the expected piace 


An escape beat may appear iater in the cycie 
The duration of the block penod is usually a mmer of the PP interval of ue normal ryt 


Effects 

SA block is seidom clinically significant unless it is a manifestation of drug toxicity with digoxin, quinidine or other 
amharrhythrnuc drugs. R is seen in youngsters with an increased vagal tone. and especially athletes. it ts often 
associsted with uraemia and occasionally hypokalaemia. R nrees ADO conse ME 
sick smus Synorome. 


‘Treatment 
if the SA block is symptomatic, an i.v. inecton of atropme may be given.: 
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Myocardial Infarction . 

In acute myocardial mtarcton part of the myocardium is damaged due to failure in blood supply. in the following 
weeks to months, the dead tissue is replaced by fibrotic tissue. Myocardial infarction is primarily seen m the left 
ventnicie and the ventricular septum. Myocardial infarctions may be classified as transmural intarcuons that 


stretch through the whole ventricular wali and subendocardial imarcnons that onty mvoive the imer half of the 
wall. Since ECG diagnosis of infarction depends on observaton of a sequence of changes over dme. muttwle 


ECG recordmgs are important. 
in a transmural infarct, the following characteristic changes are seen: 


1. Senad of the ST segment. This is caused by damaged. but not dead, tissue. Over the next few days the st 
_ elevation gradually disappears . 


2. Appearance of a deep broad negative Q wave. The dead, and therefore electrically inactive tissue, Serves as: e 
window through which the electrode sees the inside of the opposite wall of the ventricie.imoulses are 

transmrtted from inside to outside m the opposite ventncular wall i.e. away on the electrodes and so re , 
registered as negatve waves or Q waves. È 


3. Gradual deveiopmemt of a symmetncal, deep, negative (inverted) T wave. This is due to the altered 
repoiarisaton of the ischaemic nssue. 


In supbendocardial infarction, the development ot a Q wave is not seen, but there may be a reduction in the size 
ot the R wave with changes in the ST segment and T wave. 
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jead directed towards a transmural infarcbon, the toliowng developmental pattern is seen. 


i inn; a normal QRS C. Ar- hours todays: the R wave becomes 
with a high R wave and a Scaler and a wide and/or deep O wave develops. 
T wave: Simuftaneously the T wave becomes increasingly 
negavve: l 
r ; The ST d After days to.weeks: the ST segment retums 
to the base ime, and the T wave becomes more 


inverted and symmetncal: 
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ECG interpretation 


By examining a longer section of an ECG recording or a ‘frozen’ piece on the oscilloscope it wili, in most cases. 
be possibie to reach a correct diagnosis. The foliowing items should be exammed: F 


1. Frequency : 
Tachycardia: > 100/min (RR mterval < 3 “large” squares) 


Normat: 99 - 50/min (RR interval 3 - 6 “large” squares) 
Braaycardia: < 50/min (RR interval > 6 “large” squares) a 


2. Regularity 


is the rnythm regular or irregular? If it is regular, is there a repeated pattern (e.g. coupled beats) or 
is rt totally irregular (as in atrial or vertncuiar fibrillation)? 


‘The appearance of the complexes 


Are all me P waves alke? 

Are all the QRS complexes alike? 
is there a P wave m from of every QRS complex? 

is there a QRS complex in front of every P wave? 

Are the P and QRS frequencies alike or difterent? 

is the PR interval constant or does it vary? 

is the PR interval too short (<0.12 s) or too long {>0.2] s}? 
Is the QRS compiex widened (>0.12 s}? 


